Productivity of grazing lands is often limited by unpalatable, nonnutritious, or poisonous plant growth (Arnold and Santelmann, 1966; Morrison, 1972) . Green sagewort is a short-lived perennial that is native to the Great Plains. It does not produce vegetatively but is a prolific seed producer and will occur in dense stands when it becomes established.
Weed infestations on grazing lands are usually the result of mismanagement (Dalrymple et al., 1964; Klingman, 1953; Klingman, 1956) . Green sagewort spreads rapidly under heavy grazing. A dense stand not only decreases forage production, but also alters livestock grazing patterns. Improved methods of weed control can be used in combination with improved grazing management. The most efficient way to control weeds is to prevent their occurrence, because when weeds are established, it is difficult to return these lands to a more productive state by management alone. If used properly, herbicides can be an effective tool in the total management program.
Retreatment is necessary to control certain weeds, particularly perennials. Selleck (1959) found that a single application of 2,4-D ester at 1.68 kg/ha did not effectively control obtained when the same treatment was applied in the 2nd year. In Nebraska, McCarty and Scifres (1972) found that western ragweed (Ambrosia psilostachya DC.), was effectively controlled by two annual applicatons of 2,4-D, picloram or dicamba, but not by a single treatment. Bovey (1964) reported that 2,4-D, 2,4,5-T, or silvex gave excellent topkill of sand sagebrush (Artemisia fiZifoZia Torr.), but regrowth occurred the year, after herbicide application.
This study was conducted to determine the response of green sagewort to repeated applications of several common herbicides.
Methods and Materials
In 1971, experimental plots were established in the Nebraska Sandhills to study green sagewort control. Plots 6.1 by 10.7 m were arranged in a randomized complete block design with four replications.
The soil is a Valentine fine sand. previously described, except that 2,4,5-T at 1.12 kg/ha and picloram at 0.28 kg/ha were added. These treatments were applied in either study in 1974.
Results and Discussion
All herbicide treatments applied in 1971 resulted in some topgrowth control of green sagewort at the end of a single growing season (Table 1 ). Dicamba at 0.56 kg/ha or picloram at 0.28 kg/ha, each in combination with 2.24 kg/ha of 2,4-D ester, resulted in a topkill of 89 and 98%, respectively. The 1.12 kg/ha rate of 2,4-D ester applied alone resulted in about 50% control by the end of the first growing season. The other tteatments ranged in effectiveness from 74 to 84% topkill of green sagewort.
Herbicide treatments were reapplied in 1972. In August 1972, all herbicide applications applied for 2 consecutive years effectively reduced the stand of green sagewort. All treatments, with the exceptions of 2,4-D at 1.12 kg/ha and 2,4,5-T at 2.24 kg/ha, reduced the green sagewort population by about 90%.
In 1973, herbicides were again applied. Evaluations from 1973 indicated that 2,4-D ester at the rate of 1.12 kg/ha or 2,4,5-T at 2.24 kg/ha reduced the stand of green sagewort by about 55%. All other treatments resulted in more than 90% stand reduction of green sagewort. After three annual applic- 1 Means in the same column followed b'y the same letter do not differ significantly at the 5% level, by Duncan's multiple range test.
ations of herbicides, all treatments except 1.12 kg/ha of 2,4-D ester gnd 2.24 kg/ha of 2,4,5-T were equally effective for the control of green sagewort. In 1974, all treatments except 1.12 kg/ha of 2,4-D ester or 2.24 kg/ha 2,4,5-T resulted in more than 90% stand reduction of green sagewort. No treatment was applied in 1974. In 1972, the same treatments, with the additions of 2,4,5-T at 1.12 kg/ha and picloram at 0.28 kg/ha, were applied in another study (Table 2) . In August 1972, all treatments resulted in some degree of topkill compared with the untreated check.
Picloram at 0.28 kg/ha in combination with 2.24 kg/ha of 2,4-D ester resulted in 79% topkill of green sagewort. The 2,4-D ester at 2.24 or 3.36 kg/ha and dicamba at 0.56 kg/ha in combination with 2.24 kg/ha of 2,4-D ester resulted in about 68% topkill.
Treatments were reapplied in 1973. All treatments reduced the stand of green sagewort. Dicamba at 0.56 kg/ha or picloram at 0.28 kg/ha, each in combination with 2.24 kg/ha of 2,4-D ester resulted in complete stand reduction of green sagewort when applied in 2 consecutive years. Dicamba at 0.28 kg/ha in combination with 2,4-D at 1 .12 kg/ha resulted in 95% control, and picloram at 0.14 kg/ha in combination with 1.12 kg/ha 2,4-D ester and 2,4-D ester alone at 3.36 kg/ha reduced the stand of green sagewort by about 93%. The 1.12 or 2.24 kg/ha rates of 2,4-D ester resulted in about 85% control of green sagewort compared with the untreated check. Green sagewort stand reduction was 58% when 1.12 kg/ha of 2,4,5-T was applied.
Picloram at 0.14 or 0.28 kg/ha in combination with 1 .12 or 2.24 kg/ha of 2,4-D ester, respectively, dicamba at 0.28 or 0.56 kg/ha in combination with 1.12 or 2.24 kg/ha of 2,4-D ester, respectively, and 2,4-D ester alone at 3.36 kg/ha were very effective in controlling green sagewort when treatments were applied in more than 1 year. In 1974, even though no treatments were applied, all treatments from previous years reduced the stand of green sagewort. All treatments except 1.12 kg/ha of 2,4-D ester, 1.12 or 2.24 kg/ha of 2,4,5-T or 0.28 kg/ha of picloram achieved more than 90% stand reduction.
Green sagewort can be controlled effectively with herbicides if applied in more than 1 year. Application of herbicides in consecutive years is an effective measure for green sagewort control in grazing lands. After stands of green sagewort are reduced, it may be possible for the application of herbicides in alternate years to be effective in keeping weed populations at a minimum.
